Inhibition of thioredoxin reductase induces apoptosis in neuronal cell lines: role of glutathione and the MKK4/JNK pathway.
The Thioredoxin (Trx)/Thioredoxin reductase (TrxR)-system has emerged as a crucial component of many cellular functions particularly antioxidant defence. We investigated the effect of the selective TrxR inhibitor 1-chloro-2,4-dinitrobenzene (CDNB) on survival and redox status in neuronal cell lines. CDNB was found to cause apoptosis without depletion of glutathione or loss of mitochondrial complex I-activity. Cells treated with CDNB displayed an early increase of reactive oxygen species and rapid activation of stress inducible protein kinases c-Jun N-terminal kinase (JNK) and mitogen activated protein kinase kinase 4 (MKK4). Thus TrxR inhibition by CDNB results in generation of reactive oxygen species and subsequent activation of stress-inducible kinases without impairment of the cellular antioxidant status or mitochondrial function. Inhibition of the specific kinases involved in cell death triggered by Trx/TrxR dysfunction could represent a novel and selective therapeutic approach in neurodegenerative disorders.